Effect of centrifugation and electrical activation on male pronucleus formation and embryonic development of porcine oocytes reconstructed with intracytoplasmic sperm injection.
Oocyte centrifugation and electrical activation are commonly used in intracytoplasmic sperm injection (ICSI) of bovine and porcine oocytes, to facilitate visual identification of sperm release into the ooplasm and to support oocyte activation following injection with tail membrane-damaged sperm. The present study evaluated the necessity of these steps in porcine modified ICSI. In the first series of experiments, in vitro-matured gilt oocytes with or without centrifugation were injected with head membrane-damaged spermatozoa aspirated tail first. Oocytes without centrifugation exhibited a significantly higher normal fertilisation rate, defined as male pronucleus (MPN) and female pronucleus (FPN) formation and the presence of two polar bodies, than centrifuged oocytes (40% v. 9%, respectively; P < 0.05). The rate of MPN formation was significantly higher in uncentrifuged oocytes compared with centrifuged oocytes (48% v. 17%, respectively; P < 0.05). The rates of survival, cleavage, blastocyst formation and total cell number in blastocysts did not differ between the two groups of oocytes. Next, the effect of electrical activation after ICSI on uncentrifuged oocytes injected with head membrane-damaged spermatozoa was determined. No significant differences were observed in the rate of MPN formation in sperm-injected oocytes regardless of electrical activation. However, the survival rates of sperm-injected or control oocytes without electrical activation were significantly higher than those of sperm-injected or control oocytes with electrical activation (88% and 84% v. 77% and 64%, respectively; P < 0.05). The cleavage rates of sperm-injected oocytes were significantly higher than those of control oocytes, regardless of electrical activation (77% and 81% v. 47% and 61% in sperm-injected and control oocytes with or without electrical activation, respectively; P < 0.05). Although development to blastocysts was similar in all experimental groups, the total cell numbers in blastocysts from control oocytes were significantly higher than those in sperm-injected oocytes, regardless of electrical activation (40 and 44 v. 22 and 26 in control and sperm-injected oocytes with or without electrical activation, respectively; P < 0.05). In conclusion, the present study clearly demonstrated that oocyte centrifugation before sperm injection is not beneficial to normal fertilisation and that electrical activation is not necessary in the modified porcine ICSI.